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Abstract

The etiology of functional dyspepsia is not known. The objective of
the present study was to determine the characteristics of functional
dyspepsia in Western Turkey. We divided 900 patients with functional
dyspepsia into three subgroups according to symptoms: ulcer-like
(UL), 321 (35.6%), motility disorder-like (ML), 281 (31.2%), and the
combination (C) of these symptoms, 298 (33.1%). All patients were
submitted to endoscopic evaluation, with two biopsies taken from the
cardia and corpus, and four from the antrum of the stomach. All biopsy
samples were studied for Helicobacter pylori (Hp) density, chronic
inflammation, activity, intestinal metaplasia, atrophy, and the pres-
ence of lymphoid aggregates by histological examination. One antral
biopsy was used for the rapid urease test. Tissue cagA status was
determined by PCR from an antral biopsy specimen by a random
sampling method. We also determined the serum levels of tumor
necrosis factor-α (TNF-α) and gastrin by the same method. Data were
analyzed statistically by the Kolmogorov-Smirnov test and by analysis
of variance. Hp and cagA positivity was significantly higher in the UL
subgroup than in the others. The patients in the ML subgroup had the
lowest Hp and cagA positivity and Hp density. The ML subgroup also
showed the lowest level of Hp-induced inflammation among all
subgroups. The serum levels of TNF-α and gastrin did not reveal any
difference between groups. Our findings show a poor association of
Hp with the ML subgroup of functional dyspepsia, but a stronger
association with the UL and C subgroups.
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Introduction

According to Rome I criteria (1), dyspep-
sia is chronic and recurrent pain or discom-
fort centered in the epigastrium. The most

common cause of dyspepsia is functional
dyspepsia which is also called idiopathic
dyspepsia. Functional dyspepsia is diagnosed
when no structural or biochemical explana-
tion for a patient’s symptoms is identified
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after appropriate investigations (1,2).
The annual prevalence of dyspepsia in

western countries is approximately 25% (3).
Less than half of dyspepsia sufferers in Eu-
rope and the United States seek medical help
for their complaint (4). Dyspepsia is one of
the most common causes of morbidity and
economic loss (5). Patients with dyspepsia
also have deterioration in the quality of their
life (4). Relief of symptoms and restoration
of a normal quality of life by cure of the
underlying cause of symptoms must also be
the aim of the management of dyspepsia.

Guidelines for the management of dys-
pepsia have been proposed by the American
Gastroenterology Association, the Digestive
Health Foundation in the United States, the
Maastricht Helicobacter pylori consensus
meeting in Europe, the Canadian H. pylori
consensus conference, two Asian-Pacific
consensus meetings, and the British Society
of Gastroenterology (3,4,6-9). The role of H.
pylori testing and treatment in patient man-
agement is a major component of all of these
guidelines, although recently published data
do not support the view that treatment of H.
pylori has a beneficial effect on symptoms
and quality of life (2). However, some stud-
ies have revealed the beneficial effect of
treatment for H. pylori eradication in some
dyspepsia subgroups (10).

Thus, it is reasonable to assume that there
must be some subgroups of dyspepsia pa-
tients with symptoms related to H. pylori
infection. The aim of the present study was
to determine if there is any difference be-
tween the subgroups of dyspepsia according
to H. pylori strain, infection characteristics
and outcomes.

Material and Methods

Subjects

From December 1999 to November 2001,
900 patients (417 males and 483 females,
mean age: 45.7 ± 17.3 years) with functional

dyspepsia seen at the Gastroenterology Out-
patient Clinic, Celal Bayar University Hos-
pital, Manisa, Turkey, were enrolled in the
study. Patients were excluded if they had
received nonsteroidal anti-inflammatory
drugs, bismuth compounds, proton pump
inhibitors, oral anticoagulants, or antibiotics
known to be active against H. pylori within
the previous three months, as were those
who had received recent blood transfusions,
had undergone gastric surgery, or had bleed-
ing diathesis. Patients with a gastric or duode-
nal ulcer, a gastric outlet obstruction, and
reflux disease were also excluded.

Study design

The symptoms of the patients were re-
corded according to the Glasgow dyspepsia
severity scale. The patients were divided
into three subgroups according to their domi-
nant dyspepsia symptom: ulcer-like dyspep-
sia (UL), motility disorder-like dyspepsia
(ML), and the combination (C) of these symp-
toms (2,10). Subjects underwent an upper
gastrointestinal endoscopy and biopsy speci-
mens were taken from the gastric antrum,
body, and fundus.

Endoscopy

Endoscopy was performed under seda-
tion with 0 to 5 mg of intravenous midazo-
lam. A GIF1T-30 gastroscope (Olympus
Optical Company Ltd., Tokyo, Japan) was
used and was thoroughly cleaned and disin-
fected between endoscopies by internal and
external brushing with a neutral detergent,
washing in an endoscope washer (model
EW-20, Olympus), and a further 7-min wash
with neutral detergent, followed by 4-min
disinfection with 2.2% glutaraldehyde.

To determine the status of H. pylori in-
fection, biopsy specimens were taken from
the antrum (within 2 cm of the pylorus, two
for histology and one for the rapid urease
test), corpus (half-way along the greater cur-
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vature, two for histology), and fundus (high
in the fundal vault, two for histology). We
also took an additional biopsy from the
esophagus in all subgroups to determine the
presence of normal esophageal mucosa. An
antral specimen was immediately placed in a
tube for the rapid urease test.

Histology

Biopsy specimens were placed in Hollande
solution for histologic examination and sent to
the pathology laboratory. Tissues were fixed
with Hollande solution and routinely pro-
cessed, embedded in paraffin and cut into 5-
µm sections. All sections were stained with
hematoxylin-eosin plus toluidine blue in or-
der to better reveal the bacteria. Slides were
examined independently by two pathologists
according to the Sydney system (11). Stag-
ing for H. pylori density, activity, chronic
inflammation, and intestinal metaplasia was
graded as absent, mild, moderate, and sig-
nificant.

Tissue cagA assay

Tissue cagA status was determined by
PCR in an antral biopsy specimen by a ran-
dom sampling method as previously de-
scribed (12). Furthermore, the primers 5'-
AATACACCAACGCCTCCAAG-3' and 5'-
TTGTTGCCGCCTTTGCTCTC-3' were used
to amplify the cagA gene (13). PCR was per-
formed using a DNA engine (Wizard genomic
DNA purification system; Promega, Madison,
WI, USA) for 35 cycles, 1 min at 94ºC, 1 min
at 50ºC, and 1 min at 72ºC. The final cycle
included a 10-min extension step at 72ºC to
ensure a full extension of the PCR product.

Tumor necrosis factor-ααααα and gastrin assays

We also determined the serum levels of
tumor necrosis factor-α (TNF-α) and gastrin
in 10% of the patients selected at random
from all subgroups. Fasting plasma speci-

mens were frozen at -40ºC. After an average
period of one month, these specimens were
thawed for TNF-α and gastrin measurements.
Serum gastrin levels were measured by radio-
immunoassay (double antibody gastrin, Cat.
No. KGAD1, Diagnostic Products Corpora-
tion, Los Angeles, CA, USA). TNF-α levels
were determined by ELISA using the Amicyte
kit (Warminster, PA, USA). The intra- and
interassay coefficients of variation were less
than 8 and 9%, respectively. All measure-
ments were performed within a single assay.

Statistical analysis

H. pylori density, cagA status, H. pylori
activity, chronic inflammation, the presence
of atrophy, intestinal metaplasia, the pres-
ence of lymphoid aggregates, dyspepsia
score, and serum TNF-α and gastrin levels
were all evaluated and compared between
subgroups of dyspepsia.

The Kolmogorov-Smirnov test and anal-
ysis of variance were used in addition to the
Mann-Whitney U-test and chi-square test for
statistical analysis, with the level of signifi-
cance set at P < 0.05.

The study was approved by the Hospital
Ethics Committee and all patients gave writ-
ten informed consent. The study was con-
ducted in accordance with the guidelines of
the declaration of Helsinki (1975).

Results

The 900 patients were divided into sub-
groups according to their symptoms as fol-
lows: ulcer-like (UL), 321 (35.6%), motility
disorder-like (ML), 281 (31.2%), and the
combination (C) of these symptoms, 298
(33.1%). H. pylori infection was more fre-
quent in the UL subgroup (79.1%) than in
the ML (53%) subgroup (P = 0.01), but there
was no difference when compared with the
C subgroup (66.7%) (P = 0.08) (Table 1).
cagA positivity in the UL subgroup (78.1%)
was also significantly higher than in the ML
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subgroup (P < 0.001), but did not differ from
that observed in the C subgroup (P > 0.05).
Also, H. pylori-associated histological
changes were more common in the UL sub-
group than in the other subgroups. The pa-
tients in the ML subgroup had the lowest H.
pylori infection rate, cagA positivity and H.
pylori density (P = 0.02).

H. pylori density and activity were higher
in the UL subgroup than in the ML subgroup
(P < 0.05). Chronic inflammation, the pres-
ence of atrophy, and intestinal metaplasia
were more severe in the UL and C subgroups
than in the ML subgroup (P < 0.05). Also,
the UL and C subgroups more frequently
had lymphoid aggregates than the ML sub-
group (P < 0.05). The ML subgroup showed
the lowest level of H. pylori-induced inflam-
mation among all subgroups (P = 0.02) (Table
1). Serum TNF-α levels were found to be
elevated in the UL and C subgroups com-
pared with the ML subgroup (P < 0.01).
However, serum gastrin levels did not differ
between subgroups (P > 0.05).

Discussion

The association of functional dyspepsia

with H. pylori infection has been questioned
since H. pylori and its associated histologi-
cal gastritis were first identified. A signifi-
cant percentage of patients with dyspepsia
are infected with H. pylori. However, the
relationship between the organism and dys-
peptic symptoms has not been fully eluci-
dated (14). Unlike the well-established role
of H. pylori in the pathogenesis of peptic
ulcer disease, the relation to functional dys-
pepsia is controversial (15). Many studies
have examined the association between H.
pylori and functional dyspepsia, generally
with conflicting results (16-20).

Attempts to identify virulent strains of H.
pylori, which are more likely to result in
clinically important outcomes, have focused
on two groups of potential bacterial viru-
lence factors, the cag pathogenicity island
(for which cagA is a marker) and the vacu-
olating cytotoxin, VacA (12). Although the
mechanism is unknown, infection with strains
that possess the cag pathogenicity island are
associated with greater production of inter-
leukin 8 than infection with strains without
the island (13).

In the present study, we were able to
extend the observations regarding the pres-
ence of the cagA gene and clinical outcome,
and histological findings, to patients with
dyspepsia in the Turkish population. We
may be criticized for categorizing dyspepsia
as UL, ML, and C according to symptom
clusters. However, Talley et al. (10) recently
showed that subgrouping the patients with
functional dyspepsia according to their most
bothersome and predominant symptom was
useful in predicting the response to proton
pump inhibitor therapy.

In our study, the density of H. pylori was
directly correlated with the activity of in-
flammation and the presence of peptic ulcer
disease. Nevertheless, the dyspepsia sever-
ity score and the presence of atrophy were
not correlated with any of these parameters.
Our results also agree with others suggesting
that cagA positivity is associated with more

Table 1. Helicobacter pylori-associated parameters assessed in the study subgroups.

UL ML C

N (%) 321 (35.6%) 281 (31.2%) 298 (33.1%)
H. pylori positivity 254 (79.1%) 149 (53.0%) 199 (66.7%)

Tissue cagA positivity (PCR) 25/32 (78.1%) 12/28 (42.8%) 17/30 (60%)

H. pylori density 1.9 ± 1.0 1.2 ± 0.6 1.6 ± 0.8

H. pylori activity 1.4 ± 0.8 0.7 ± 0.3 1.0 ± 0.8

Chronic inflammation 1.8 ± 0.7 1.5 ± 0.3 1.7 ± 1.0
Presence of atrophy 25 (7.7%) 16 (5.6%) 21 (7.0%)

Intestinal metaplasia 0.8 ± 0.4 0.2 ± 0.4 0.54 ± 0.3
Lymphoid aggregate 148 (46.1%) 74 (26.3%) 168 (56.3%)

TNF-α (pg/ml) 11.9 ± 7.9 5.6 ± 2.9 10.3 ± 6.3
Gastrin (pg/ml) 63.2 ± 42.0 55.3 ± 35.9 66.9 ± 59.7

Staging for H. pylori density, activity, chronic inflammation, and intestinal metaplasia
was graded as absent, mild, moderate, and significant. Data written in bold were
significantly different from the others (Kolmogorov-Smirnov test and analysis of vari-
ance). UL: ulcer-like dyspepsia; ML: motility disorder-like dyspepsia; C: combination of
both symptoms.
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severe inflammation and more significant
gastroduodenal pathologies but not with
symptom severity or clinical outcome (2,3,
6,8).

Our findings show that the association of
H. pylori with the ML subgroup of func-

tional dyspepsia was poor, but was stronger
in the UL and C subgroups. Our results also
confirm that cagA-positive strains of H. py-
lori cause greater histological changes which
can be predicted by determining the tissue
cagA status.
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